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1 . ADayy^ i 2A»<i>^:S«E«ia{III» 

V fflWft 3 s o c <7^-ft:tc*tt 
^:;^2 <ooc v*>i5> s oc * ^"CJf 4>o#lsj^*ff 



a § ii 




4 



{2 

1 

mmwjk^(o s o c tcifr sKiis#*fi-b;KoigiBi 
<oso c<otf i&n^s^ i: ^ittsfc-r4«m?6 

<^'?>o#fl^^rS. 10 

■eosoc*»\ o%*»/i>lli<^iLToiii<oiSffl. 2b 

fc^fc:. m£#*fi[-b;KOgaiil»«Efc:«-:Jv^T-eti.<i> 
fllfl[-fe;|/S<OSOCOtf ^>ot' i: S:#ai: 

c:<7)ffl«?i!»^«a7) s oc ^ciast-s s o ceiai#s t > 
i5Esoc«jaj*g<o«ajLfcsocfci«-siiiE«BE 

mtm^m^rlM-otib^iz. -E-<7)ISIlISS«Efc:»-:fv% 
t:Biia#*fi-fe;HSiosoc<otf^>^# s-fl^stf ii. 

;imw&^t^ socmtb-Ti s o c«iaj¥ai: . 

10 0%*-C«Oll2c7)®Ht*St§{c. luEmEeitti 
^mmtiiWB)^f>m(i>tihmBiKm&i:MrS^^Xm 40 

z(oii^-?^pmmcrmmzm-^^^xiit^-:>^(o±^ 
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2 

[if*)S6 ] 1 mim^m^MLxm.<om^)\^ 

•>A>f^ySr®@?. atajHrfig^ri|4ia*»'^.=5rl.jEffiftt/^ 

IIS. 

5-^i:-tSfiM7^<0yN'-y-f'J^. 
[0001 ] 

[0002] 

(nism^h. (EV) ^y^yj >y K«me 

i&m (HEV) *iftB$ixT^TU|.. -ecDd^HEV 

^m.<n^\^mmm\izmmi^t,<r)m))x-msthit 
<^ym)ji:msrrht:)b. w&^z^im\'^iii:^Jim^^tl. 

[0 00 3] -eCl-C. fiaWlB, -y}!f\i^~'y->-)\^ 

Azijcf^tt. ms'^mMiz^\<^b\>^'ot:mmi't> 

X. m&btxmxt^j:<^j:h&¥i>?>. ^(Otiib. 

vi-^j^-if^i^mtttz'mtxti. immsRx/ 
m^'^t:*)-rtzbimi>tii>. 

[0004J bZ^X. EV^HEVtZ&m^tLh^ 



(3) 

3 

•fe;kj>^ 01.2 VCD- y ^;P**S?ftT'« 2 5 Offl. 

i>::#fiL-fe:;P*)/:: 0 3. evcov 
t:{i»80fflS:tt5i|«S^SC:l:fc:^rS, iOJ:3fc:^ 

[ 0 0 0 5 J z<^^tzmmt ^so**. ffi«jfii&«i£ lo 

( SOC ; state of Charge 

[0006] fi!*t7)^®fi^->yXr - y ir;i,7j< 

M2,t,0-Ctt5:<. i/vT, *fi[-b/Hl«co«ESI»{i:3 

;^h»s-s<c:f:3ep^>. mmm<DWSimBi:mm-&iz 

[ 0 0 0 7 1 L*» L . y AHiiclKt i?ra?ilig^ L:':: 
a^(::*-5T«. oT-fcjSlftm 30 

[0 0 081 -tClT. fi!*-C«. LT. 
tflW2 - 13 644 5^^mz^^1XtmSifi^t 

^.tiTV^S. .icotcoji, ##^4^71-^038 

tT>-^l.. Jiitfciixtf. ±x<r)m&.^fum^<om& 
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<oKHA^* oT -^xm'^co$^m^/u<DmM.^+^ 

S^Q.^)Uifi^itLX^co^mm->t:^izii. ffiiom 

[0010] SOc^^tlSfcLT. m«#l8¥6- 
2 5 346 3#4i«t«. ##fi[-byHc:fflM;fcX>f yf- 

4. $^>t:(±. «fi8¥5-64 3 7 7^^fc:{i. 
^4:;KOSOC (3«SS«!!I) SrSlSL. SI««fc»Lit 

^m^'tht\>^o^im^^ixx\^h, 
[0011] Lti^L^sifih. z.ixt>ffy)im:mkrhit 

yf->Ali?l!!(ci5i,>T«. soctimmiSSffi (OC 
mK4V®t&c7)t,tOt:*->T(4, SOC*«8 0%#i£ 
%i:*«3r0^h$v^«)iOt^.&. fifoT. m»f SOC^ 
2. 5mV«^Jgrr«itB^|g^:«jfei:-rS'iJI&if«&S. 
a. #*fi[-t;K0«E«!a5Ill» (fWUilillI»^A/D 

[00121 ^^ii±SSmmizmi^X^£^i\f<:hff)X' 

I.. 

[0013] 

A®ft<7)*fi-feynctjft?. SOC tmmi^ms. ( oc 
V) tcmmi. mstz^xoiz^ soci^o%<m 



(4 

5 

^ (0-10%) CD^fflt, 100%<0ie« (90~1 

0 0%) (OSmtizii\^x. soct:*fri.ocvtf:^ 
itmi^iz^K^j:*). ^tii^<7)'^^miX'ti. SOCfc: 

it^^ o c vc^mn^mm^h^ < =5rS . 

[00141 ^Oi 0 ^:#fiLHr/KO S O 

Sdfl:^*^:^^ (-^fc C:-?)T. (J ^o^¥ijS5:1t 3 J: o t-f 
■Cfc. *fl[-lr*^SOCi&«ga<«iai-rSC:i:*«'C# 

a iirs^iiggu. ua{f^<oT«>s. lo 
[ 0 0 1 5 J m*>. *igw«off^i c7)fim?6co»f 
^fl^^r^i, a«fl!!^«MOSOCco^-fl:fc:Jfri.## 

[0016] t^. :*:%B»COiS^2<0«l^<7)tf 

a«i!!i^<7)soc^«iaiL. 

C*J. 0%*><^>lgl<0fiiT<0lglO«Hi5Sl^{im2 
oe*»/i>10 0%*T<^|g2<0«Hfc:*Si:^t:. 20 

fii-byKD^iiiismff tc^-t^v -eit'^me-fer/prao s o 

[00 17] J:*t^>tcJ:ixtf. ±aiOJ: d^rSOCfcit 
< fiSBf S c: t Tar^.-:>#flS*iElifc:tf p c: 1: 

[0018] *l6BB<^if*«3iO^N*>yx'J^S«, HiR 

wi^^^hmLmm-tfUimmtzimLxtctm 

Stf*±[Hio^fc#{c, ^<r>mm:^mSiiz&^\'^xm§i 
xm§i^s^^^)v^soc<7)iih-y^ ^imE-thiS^ 

[00 1 9] *miff)mm4eDJ^^y'mW 

•c^rsamjiit^osocs-«itB^ssoc«iaj#a 
masoc«itt}^gtcj:oeia5$nx:soc*«. o%*» 
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1 0 o%tx<om2ff)imiz$>t t^iz, tmmEtSitii 
m&^mt . zmi^'^^m.^&(^mzm-^\.^xit 

-oT wa#*Ct-lr;MaoS O C<^K^>o# Sr«uE-rSlf 
[0020] ZilhizXtUi. tf'?>-^#*l^*S{i. S 

«*iEilfcff3ifc*«"C#*. «o-C. ii*Ja3X*4iS 

^4i7)l6Hgt:j:ix(f , lit^-y^WiiE^mzt omfi-t 

[00211 *^colt*B5<O^N*-/r U^BIi, ^ 

^mm^)i'<^m&i:msmm&bimti>msiiim- 

Mfirrst^tc. IslE^mEtt. #fl[-b;K0SOCfc: 
**^SSIil8SE<^^A«0f^« J: 0 i>±^ < =3:S k 

[00221 CitifcinK. #iaL-t;K7)«ff*^«E 

soctzm-i>mm»nsfo$^mifi:k^\'^b z^tzm 

ftoT, *«l-fe:;MacosoCi^lffe-:>i^$-5»«Wt:»fB 

muzmt^i>zbifixthb\.^omif:i^m^tz 

btfiX^h. 

[00231 Z<m^. 1 ©Oftm^atJt 

[00 24] ^y::. mmmm:mm-h^^'^)Vi:. 

(it*Ji7<Of|H8) . ZiViZt^^ ^«)r;&K-^ 
- -y y;l'**m?ft^i:'fcJt^T 2 -4 «gt«OSv^aSa 
r/m.:}^^>V^^&i:^'rhmm^iZb1fiX'^ 



(5 

7 

[0025] 

(1) igicoieteM 

3, 7. Stem) tCOV^Tj*^ 

10 

[00 26] mm. *mki^iz^hJ<yTV^ieD 

-b;1.2<7)JS:m$-1t3JScSlll»5. SOC«iaj#g<7)-a5 
t LT«llgLaS?l!l2tC5£tiS«S[Sr«!aii-|.«S[-fe>' 
■9-6. ^N'-/xyilgl^i&S«»tS;t46<0Sima7 

[00 27] B5£mfi-fe;l.2{i, C:<^)J^, y^-^A^ 

H^::i y ^-^Mc^mjft^ri: tlt'^T 2~4^t cO^V^fi 

[0028] Ii«jfi3tt. Z<om&^)U2i:^Wm (M 
i.K8 0ffl)ffia|fc:«^L-Cfflj«$tt. -fcoSffifcrS^ 
$*utjE. ftia«#«8. 9*«. B^L^rV^t-^<OlB 30 

3!)«iJiBe(0li.tf4. 2V) f:™tt(0i;t.{f3. 0 
[0029] B!ilB«E«aj|s|SS4<i. Z<7i^. B?IB# 

#fi[-b;p2t:«L'?-ti./t,(7)Jig^^aEi&«iaj-r6ieaiiia 
iK^T'^ryr) iotr*«i^LT«j£$tLt:t5<9, 

fl^ruf^^ (MPX) 1 laiXADnyA-rS'l 2$: 
:frLTJ«i)rtiffiS!l9eiS7 (^^SMPU) tA*3 40 

[ 0 0 3 0 ] fS5. 3^co«flE^«itfJ-r 
7 (MPU) fcA*$#i&J:9t:^:-5-Cv^&. 

[00311 -et-c. i5Eat«iHi»5tt. i9£#mfiL-fe 
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X^*). ^tih:^^ y^y^^Sl 6*»\ ra-^'l 7 
fci O^-'r^* hj!rT5 1 8^:frUTm^«&»ftjBT«!l 

^y:/^16{ijl^^{i5r7;?itTfc'9. :t>';?n* 

cttiO. i<oM^a-tfU2<7ym:fjifiim&Ui5izX 
B-fSttSiitiii 5ff3imm\imiii2 o on & stirv^ 

[00321 fr^«^7tt. MPU (V>f^ 
Dro-fe-/1f) 1 9RX/^=i: 'J 2 0^*»^lli^$ilTV^ 
i,. MPUl9t:«. Ji^idt, mlBmff«!Ei5lil» 
4cO=&»g<SjS10, 1 3*>^,<0«ffiftai^WAD 
riyA-:?12J-:ft-LTA^J§*i.Si:«t:, ISasa* 
y-9-6*>^,<DmS£^ai<i^AD3y7\*-:J' 1 4S::ft-L 
X^J}^tl&XotZ^':>X\>^&, iJt. MPU19«. 
ISaxn-^'l 7S-:ft-LT»m0»5<^)#x>f ^^yy 

^ie^mm-^xoiz^j:r>x\^h, 

[0033] mBj<'ev 2 0 Wi. mmmroV^A 
a. c:o^ty2 0fc{4, H3fc^J:3^t. #fl[-fcyw 

(y^'>A^iJ3i?ft) 2<OiilHlK«E(OCV;5E» 
««gfc&«OAi^«&^«E) i:SOC (3(ES«!B) teo 

mofi. 'fif>vimmmizSif>t>iixmt^tLX\>^ 

[0 0 34] 03fc:*-f<fc9fc. Z<7)SOCtOCVt 
(Ommi. SOC*«0%«jfifil ( 0~1 0%) <?D|EH 
i:, 10 0%(^«figF(9 0~10 0%)<?:^Hfcfc:i5V> 

^(Tn^l^msxii. soc triors ocvc7^fli$*« 
0fc«. 04K^-rj:5^r. #e-byl'2<7)jt»c«^t 

mz^t,tixmk^iix\^i. ^<rma^h. wm 

[0035] W)y^-^^r-vmmzxmm-h x o 
iz.wmmi (Mpui9)«. -ecov^h-^xrw 

[0036] i¥^m^^h\it>r>^i^mjmi:mit 

6«7)5^eiaifi^fc:S^v^Tffl«fft3^«aos oc s-ei 
aj-r-Sfci^t:. 'e«Ofc§c7)B!WE«ja5@»4fc:J:S«- 

2 <oiBE«ajm^fc:«-:y V ^T^mffi-fe/k 200 

CVJ^^S. -f-LT. ffl«?ft3^«c«^soc<^fl:t: 
*rt^«-*fi[-t/k2<^ocv<^ft^36>\ 0rSfi (Mi. 
tf2 0mV/%) ja±<Di:^. fi0^a3fc:*-rJ:d{cS 
OC*<0%cO)g^&tflOO%<7)i6l^. SOCtCJt^ 



(6 
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<0OC VA>^> S O C $r*i6T /i>o|i^J^^ff 5 J: d tc 

[0 0 3 7] $^>t. (f^>')#<7>fliiE«. soc<r)tf/i> 
o^i-'^^cl'V^ (0<i.tffi«fcfiJ:OtlO%J'Xb*ct'V%) 

^^1 7?^:frLT-Sl^ (Witfl Oh ) :t:^t-C'e<0 

[ 0 0 3 8 J ijctc, ±E<il£<0f^fflt:ov^T3S^S . m 
2<07n-f-^-h«. ffl^ia? (MPU19)*9I 
^ftS*fi-fe;P 2 O S O CcDtf ^>o# W^t^tf ^>od 

mr)soctfi^(^ti?>b^tz^ #*e-fe/i'2«ii0a 
m£E (ocv) i^m>i^fth. 

tt. *-f«a-byi?-6fc:j:»)«aj$iifcma«*i^t 20 

s (^;cJflO~20ms) S^t^yr'Jy^r'L. 01 
f-^U . 12 , 13 . •••In d:<on)^iZ 

xmMSiB (Ah) ^»aj-rs. 
[»n 

a 

B= 2 (Ik X ts) (1) 



[0 04 0]<*:t:, 5te«tt®: soc (%) ^»:<o 30 

(2)5ftt:T»a5-^-S. 

SOC = SOC0 +B/CX 1 00 •••(2) 

fflU soco liWtosocoa (%) . cjifiSffi 
[0041] ffl>5r<^*fl[-k;l'2<oaiiI»«E ( O 

cv) tt, m&mtb^mcof&mimmmi oizx m 

mfi-fe;P2(7)^m^t«ffifc«7)|sa (04#!!S) tc 
S-^^^-^T. Sa[«*^0<^tSco«MEO *fSmt:J:0 

[0042] ^^ffiXf-y-rS 2Xii, a®l!l3^<7)S 
OC fcjttS. #*fi-t;l'2<7)OCV<?)m*3&»\ 3rS 
(«i.tf±2 0mV/%) tlkXithif^i^oiPijim 
^tih. zeoi^co^imi. 0lt»fSOC*«5%35fl: 
-rSStc. OCWffMijit'tltSf^itttiibHzX'yX^ 
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1 0 

^"^xnhti. ^•ct^*ia[-b;i/2fco>,^-c, ocy(/mt 
mim^m^tmxf>tni ( n o > . xt-zts i izm 
*). P«^ca«?^63^«Kosoc2Sltf##fi[-fe;^2<oo 

[ 0 0 4 3 ] O C Vffy^imm^m&dLt ^-ytlM^iS. 
■b;l'2*«tAi:0'Ct*ofcJ©^ttt (Xx«5'rS2tT 
Yes) . d:<r)XTyrS3izmti. Xr-yTS3X 
ti. ##^a^r/^20SOC (SOCl ~SOCn ) 
«>^>*l.S. C:<7>##fl[-fe;P2flDSOCJ±, ##fi-fe;P2 
«0OCVA>^>. H3fc:*^flSai&fflv^T^*C:i:*fr 

[0044] <J?<0XT'i'rS4T«. ±JBX-r>y7'S3 

SOC<^i:^T<OSOC<oat»<7)g/hfii:<Oll*J. S 
(SOCon) ja±i:*&3&»i:dA»^flllrr 
J: Officii. ^f<^^#fflyJiT-**i.{f (Y 
e s ) \it>->%i?^t\^ (."mjfim:) tflSSitS. 

Sfi*»'± 5 %T&4J^(ca, 1 0 %i: . 

[0045] -eLT, SOC<7)fi*^{fii>o^e*gf 
TASmfi[-fe;l'2fcOV^T»± (XT-xrS4fcTN 

o) , ^(nsmsf£\,\(nx. ScSEBS (x>f ^f-y 

5) . iiifcitL, soc<7)ffi*'-»ii<f4,o#4IULh-C 
*S*fi[-k;l'2fcOV>-C{l (XT'«)'rS4fcTYe 
s ) . <i^<7)Xx yTS 6tT. X>f -/^y:/#gl 6*^ 
-^1^ K^iMLl 01^) ^yS<tX2S«KJ:4«iE 
3&^tTt>ft4 J: dtc^rStOTibS. 
[0046] i<D«^. HiEl^ (±a-S«Ha) 

«6:^(o-«^j,{fSfc, -liloScSf<7)SOCi?>jf 

iEftSrX (%) , mfi-fe;k2<7)^1S§4?rC (Ah) 
■thh. «i.»fX=2%. C=l 0Ah<^)J©^. 
(ffiiE^a) =CX (X/10 0) =0. 2 (Ah) 
#e-b;l.2(0«E^4V. Jfcmfiil 5<^t(itfRS:2 
OOQfc-rSt. Hi<0*lil[-i:/U2<OlSc1iIiI»5fc:e£h. 
S«SS[I (A)tt, 
I=4/R = 0. 02 (A) 

fi!oT, MiEi^Tji, T= m-mm.) / 1 = i o 

(h) fc^rS. J:<^>«iEl^$^. -€NfSfc@^ 
4«0Ttt^<. -e<0#fi[*;P2<0SOC<?>tt (Hr^,o^ 

[00471 JJUkOJ: 3^*fi*;l'2<OSOC<?)tf /i>o 
#fl^t^(f^.-p#ffljE<7)Spncj:0. SOC*J±:firt 
:*c^ <ar/^ov^it*fi-fe;W2fc:-c>v^T{iStmfcJ: Otf ^> 
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1 1 

[00481 ^LX. *fi[^r/^2^7)SOC(7){f^>'5|l^!| 
(^^W±2 0mV/%feLhc^t^^) rffoidC 

Ltiffix. mMA'20MS.^mi'fhmmmi o 

iO^S^ADnyA-rJ' 1 2iO^MBfig^fi< LT t . «■ 
#fi[-fe;l^2<DSOCS^«^< {±l%ffM^)mi-t 

10 

[0 0 4 9] :i<n^^ @3T^i.<fSOC*58 0%cO 
ti-?>-CSOC<0«ia{2:ff3C:t2-#X.Si:. CICOSO 

gfi(±2. 5mV/%) -CibS/::*. SOC5-1%<0 

©grceiajLidfcWf. #{i^r/k2<omffi^+2. 

[00501 Cico i 3 tc^^^USfiHjtc itttf . IKSfflcO* 
ffi-fe/l^2^1t?il»gU^ifiSM3^fiix.St>ofe:*-j 

[00511 (2)m2<mim 

4^^cr>m2(7mm (a*ffl2, 4, 7, St: 
Hov^T. H55-#88L^3tfJf>iiHH^S. c:<7)|| 30 

[00521 H5 tcSrTi d 4^0ltfcv>T«i. 

mtni-^trnz. «-mia-b/w2<oocv^«tai-rs 40 

$iTJ::a^3^^soc*s. 0%*-(i>l 0% (1^1 
cofi) i-Ctomi(7)liH. 9 0% (|g2£0 

fi) 1 0 0%S-C<0^2<OKilfc:J»Si: d*»*>'«8f 
StiS. l5E^2<^^9 5%fcWf. J:D#* 

[00 531 -eLT. iamjft3^««0SOC*i. J:^ 
l<0»llX(4Sg2<^«BIOV^-riK*<ftS^fc: (Xx 
yTSl ItTYes) , ±£^l<7^|jfe0lfcH«lt:. 
##fiL-t;l/2<OSOC0>«iaj (X7^./rS3) . K^O 50 



!^IB2 000-92 73 2 
1 2 

idle. SOCA>'0%<:0jgfi| (0~1 0%) comiiOli 
fflfc. 1 0 0%c7)i!i^ (9 0~1 0 0%) £0||2<7)|iH 

m-i>OCYffmmifi:fz^< (2 0~4 5mV/%) 

[0 0 541 is!oT. zcrmmizx-^xiy. mm^iju 
2<osoc<?5«r^,o^!pj^S-. soctritt-socvcD 
^fl^ip::*:#v^i:^;?> (^^**<±2 0mV/%ja±ir) 
fcc:^) -CffdidtL^^coT. mfi-fe;P2<7)«ffi^«J 
ai-r*l^iJM<B2Sl 0 (7M&'^ AD a yj<-^ i 2(7)ii- 
«Blg*ft< LT*,. #*e-fe;k2<0SOCi&»«S< 
( ± 1 %co«jS) ^m^s fc*»'T'^ . W^T«tf ^>-5 

2ia£OSOC<DtfA>ot^^S6*«tc«fiBL>3r*i^>fc. # 
[00551 (3)*3<^^aiM 

i^mmimhf<^'f^ 'jiiS2 1 co^om^wif^^ 

-b;l'2 S:K^g^LT^Sffl«?fe3 Srfii;tTfllSiSixT 

[00561 C:c7)t % , luE##fi-fe:-'l'2cOiE{ffl<^)3g^ 
*>\ iEfflv;H-T^^-lf2 2fc:«i^?tl. OTE#*e-fe 

;p2<7)mfflcosgw. m^av7^f-r^^'1^2 3ts^$ 

tlTV^S. i^l.i9^;l^rW^-9-22atf2 3tt, ;jr'> 

y:J'24*»^>i7)-'^iaigpgc7)fi^(cS-:JV^T, h5IB# 

mfi[-fe;w2<ojEft<os^^t:*rr^.s§K<7>«^i.$: 
oufcffvK -e*i.^<^aj*sB?^*»fe«-*«i-fen'2<i^)«EE 

V9^22, 23RC/ii'^yif24ii^WS^^bLX 

[0 0 571 -et-C. |iiEiEllv;l^rV^'-9-2 2coa5 

*Sg=Fi:, mt7A^TV^^2 3<r>i&-nWf-t<m^Z 

w±itmm:i>m&i!dm^25. wM^mzh 
\mmm,2 e . M?siiiai@»2 7«<m^(c«^$ 

8&t/^«EII4*SfcSSafflilffi2 9*fi|i.. H 

1^2 2<D!^i:^JJS^fc:t^«sK$^l, iBa»ais»28<oft«i 
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